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Figure 1 : Isolation of monokaryotic strain deficient in laccase activity. 
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Figure 2 : Isolation of the gene coding for the laccase of 
Pycnoporus cinnabarinus laccase. 
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Figure 3 : Southern blot study of the gene coding for the laccase of 
Pycnoporus cinnabarinus. 
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Figure 4 : Sequence of the gene coding for the laccase of 
Pycnoporus cinnabarinus 
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AGATCTCCGAACCAGAAATGCGATTGCGTTCAGGCCCAATTAAGAATAAAGCTGCGTCAGGGCAGCGACGTA 
TCTTGATCCATCATTGACTCACCGGCATCGGCGTCAACACCAAAGCAAGCTCGTCCCACCCATAGGCGTGCA 
CCGGCCGGCGTGCGCCATTGAGGTACATGAGCGGGGCGAAAGTCCGCCATTGGTAGCCCTGTCGTGGACGCG 
CGGCGATGAAACGTTTCCCACCATTGGGAAGAAACGTCTGCGGCCCATCATCCCTTCACCGGATGACAAGGC 
GGCGTCGCGCCTTTGCCGCAGAGGCCGGCGGGCGACATGCACAGCGAAGGTCCGTTGCGGATGGGAAGCAGG 
CAATCAGTGGGTGTCCTACGCCGCCACGATGGTCGGGGAGCGTAGGCGCCCTCCCATAAGGCGGCAAGCATC 
ATGATGCTCTCCGATTCGGGAAGCCTGGTGCGATGCTGGAGAGACTCTCTCCGAGAGACCAGTGTGCGCAAC 
GTTCCTGGCCTGGAAGACTTTAAAGTGAGTGTA5AAGGGCGAGCAGAGGACGATCATCGGATTGCAGGAACC 
ATCGGCATCCTCAGCCTGGGAAGGATGGCTCTTGGTAGACATTCGCGGAAGGTGTCCTAGATGTGAGCGGGC 
TTCTTGGATGATCATGTCGTAACTTTTTCTGACCTCGTCGGTGGTACGCATGGCAGGATTGAGCATTACGGT 
ATGCCTCCCATTCATAAACGATAACCCCTTCCTTCAGGTTGGTCATCTCCATAGAGCGGCACGCTCTCAAGG 
CCTAGGCTATTCACACCTCCTTCGCAACATCCCTATTCACGGTGTCTGTAAGGAACGACTTGTCATGGG'ATC 
ACATGAAGTGCAGCATACTGTTCGCCGGTCTCGCAGTACAGACGCTAGTACGGGAAGTCGACATCCAAGCGT 
TCAGTCACCACATGGCAAAAAAGCTGCACCATACTCTTTATGGTGAGTTGTTCGTGAGTGGTATACAGTCAT 
TCATGAGGGAATGCCCACCGGATAGGGTGTGGCGGCCGCAATATTCATCGCCTGGCAATAGTCGATGTGCGT 
CCTTGTTCAATGAATATCATGGGTCACATGTGGAGACGGTTAAACAGCGTTGACTGTGAATCCCTGGTGTGT 
GTTGGGCCGAACAGGTACGTTGCAGGAACACCAATATCTCTTCGGCAGCCCAGTT.CTTTGCGAGCGGCACAG 
GCAGGCATCGCGCAACAGATCCCAGCCATCCGGCCTCTGACATTCGGGATACCTGAAGCCCTTCAGGTACGG 
AGCGAAGAGGTGGGCTCTCTGCAGCGATTGGCGGACGGATAGCTGTATTTCCTCTCTCACCATTGGGAAGAT 
GTGAAAGGCTCCATCATATAGCGGCTCAACTCTACCTCGAATGTCCAAACACGGCGGGAATACTTATTTATG 
TGGACAAGGCCGAGCTATGATAGCTTGCTCCCGAAGTTGGTAAGTCCCGCAATCTGCGGTTCAGGCAACAGT 
CTCGGAAAAATAAGAAGAATATTGTAGGTGCGTGTAGGCGTATCGCCCAAATGCGCACACACGGAGGCTTTA 
GGAGATGAAGCGCCCGTGAGCGGTAAGGGAGTTGGTTCACCGCCGCCCCGACCGACTCTCTCTCTTTCCCAG 
CATCATGTCTCGGCGCAAACTTTACCCTCTATTGACCAACTCCACGAGAAAGCAGGAACAGCTTCCTTGTCT 
CTCATGACGTCCGCAATCCAGACCCTTAGCCGGTTCGTTACTCATCGTTATCCCTGCCGCCATGGTAGTGGA 
GTCAGCCTGGCCAGTGCGTAGTCCCGTCTCTCTTGCTGCACTAGAGAAGCCCCATGAGACAGCGTTTTTTGC 
TTTATTTCTGCTGTTTCTATAGACACCATAGGGGCAAACGATCCTGCACGCCCAGAGGTATTGGGCTGGTCA 
GATTCCCAGTTTTTCTCCTCGGTCTGAATCGGCTGCACGGCAGATAAATCGGCCGGAAATGCTATAGCCCTT 
CATAGCCCGCTATGAGAGTCGCAAAAGGCTTGTCAGTCAGGTCGGTCGAGTGGCTCTCACGAAGAGCGTCAA 
CTTCGCGCGACAGCCGCCTTTCAGGGCAAGATAGATCCTCCCATCATCCCCTACTGCGCTCAGCGCCGGTAC 
CGAACAATTGACTTACCGACATCCTCCGGGACGCGCAAATGCTGTTCGACGGAACGTAATCCTCTTCGTCCC 
GCCTCTTTTCGCTCTCACGCATTCCGTGTGGTTCGCGCGACGGCCGCTCATCAGGACCAGACCAGTCTCAAT 
GTCTGGTACCGGCACAATGGTGACACTGCGGCAACTGAGTAGGTCTGGTCACTCTGGTGCACCGTCGCTTAC 
GCTGACCTTCGGGATACTGTCCTGCAGACATCTGGAGCGCCTGTCTTTCCCCTAGTATAAATGATGTCTGTC 
CGCAGGTCCTTGAAGACCGCTCGAGTCCCACTTGAGTTTTAGGTAGGACCTGTCCACCAAACCCCTCTTTCT 
GAT CAT G 



Figure 5 : Sequence of the promoter sequence of the gene coding 
for the laccase of Pycnoporus cinnabarinus (up to the ATG coding 
for the methionine of the laccase). 
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Figure 6 : Restriction map of the three expression vectors used for the 
production of laccase in Pycnoporus cinnabarinus. 
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CATGGGATATCGCATGCCTGCAGAGCTCTAGAGTCGACGGGCCCGGTACCGCGGCCGCCTTAAGACGCGTGGATCCGCAGGTGAAC 

GCGCCTATCGGTGGGATATTCGGGCGACGGGAGCCTCGGCAATCTGAGCCTCGTTACTGCCTAGCAAATTCGGAATCCCT^ 

CATAGGGTCGCGGACAAGTGATCGTCTTGCTACATACT^ 

TTCTCTATCCGCTCAGTCACGCGACCCCACACGTGCATGGTTGAACTTCGCCACGCAACAACCGCATGACGACATGGCGAACCTAAG 

TAAAGGCTGAGTCGTGGACTAAAGCACTCCACTTTACGGCGAGGATGCCAGTCTACGTCXTGAATGAAGCCT 

GGGGGTACAAAAGGAGGGTGAAAGGTGGACGTTTTCTTACCATCC 

CAAAAAGGTTCTGCCCGTACGCCCGCGAAATTCCTTCGAGGTGGCCCCTATCG 

ATTTTGGGATCGTACAATTATTAGACATGTTGT^ 

GTACAAGCGTCCAAAGGATCAGGCACTTAGAGCGCGCCGTCTTGCTTCGCCGCTTAGAGCGCGCCGTCCTGCTTCGCCGCGTAGACG 

AGCAGGTCGCAGACACGGCGGGAGTAGCCCCACTCGTTGTCGTACCAGGCAATGAGCTTCACGAAGCTCTTGCTGATCGCGATGCCG 

GGGATCGATCCACGCGTCTTAAGGCGGCCGCGGTACCCCCTCGGACCCGTCGGGCCGCGTCGGACCGGCGGTGTTGGTCGGCGTCGG 

TCAGTCCTGCTCCTCGGCCACGAAGTGCACGCAGTTGCCGGCCGGGTCGCGCAGGGCGAACTCCCGCCCCCACGGCTGCTCGCCGAT 

CTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTGGACACGACCTCCGACCACTCGGCGTACAGCTCGTCCAGGCCGCGCAC 

CCAGACCCAGGCGAGGGTGTTGTCCGGCACCACCTGGTCCTGGACCGCGCTGATGAACAGGGTCACGTCGTCCCGGACCACACCGGC 

GAAGTCGTCCTCCACGAAGTCCCGGGAGAACCCGAGCCGGTCGGTCCAGAACTCGACCGCTCCGGCGACGTCGCGCGCGGTGAGCA 

CCGGAACGGCACTGGTCAAGTTGGCCATGCATGGTGATGGGCATTATGTGTGATGGGATGCGATGGGAGAGGGAAGTGCTCTGGATG 

GGAGTGCTGGAGAAAGAGGGAGACGGCGGGCGGCGCGCCTTTTATACCCACGCCCGAAAGATCCGATCGATACTGACAAAACGGGA 

TGAACACATCGGCGGCGGCCTGGACTGCGCGCCATCTGCAAATGCCCAGCCAGTCCCGTCGGGCGCCACCACCAGCCCTGGTCGAGT 

CCCCCTCGAGGGCGACGCTCTATTCTATCCATGCGCGCAATTGCAGGTGCGCGGTCGAAGAACAGTCCTTCGCAGTCCTTCTCGCACC 

TGGGCTGCGACCCTGTCTACCTCTCATCCTAACCCCTCCGCGGCTTCGCAGTACAGTTACTAATCTCACACCGAAGAGGCTGTCGCGC 

CACCCTCCGATCCCGAGCACGTTCCTTACATGCCACAGCGTCAGAATTGAA 

AATCATGGTCATAGCTGTTTCCTGTGTGAAATTC 

CCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATT 

GCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTArTGGGCGCTCTTCCGCTTCCTCGCTCACTGAC 
GTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGT^ 

CATGTGAGCAAAAGGCCAGCAAAA.GGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCC^ 

AGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTT^ 

CTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGT^ 

ACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCC 

TTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACT^ATCGCCACTGGC^GCAGCCACTGGTAACAGGATTAGCAGA 

GCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGC 

CTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCT^^ 

GCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGAT 

AACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAA^ 

TCTAAAGTATATATGAGTAAACTTGGTCTGACAGTT^ 

ATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCG 

AGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAAC^^^ 

CGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGT^ 

ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTrCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCA 
TGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATC 

AGGACTGGA.TAATTCTCTTACTGTCATGCGATCCGTAAGATGCTTTTCTGTGACTGGTGAGT 

TGTATGCGGCGACCGAGTTGCrrCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCA^ 

GGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGT 

TCTTCAGCATCTTTTACITTCACCAGCGTTTCTC 

ACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATT^ 

AATGTAriTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCT 

TGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTC^ 

AGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGG 
TGTCGGGGCTGGCTTAACTATGCGGC^TCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTA 
AGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGA^ 

CGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAAC 

GGCCAGTGCCAAGCTTGCATGCCTGCAGGTCGACGACCGAGCGCGCGCCACCCAGCCTATCCCGCGCGGGTCGGGACCCAAAATAA .. 

GCGGGCCCCGCCGCGCCCCGTCGGGCGAGCGGGTGTATCTACGAACGGAACTGGGAGGCGACrCGGAAGAGTTTGGTTAGAAAGGG 

GAACACCATCGCGGACGGCCCAGTGCTCTGGDGA.GCTGAGCGTGCATTGTGTTCAATTCTGACCTGTGGCATGTAAGGAACGTGCTC 

GGGATCGGAGGGTGGCGCGAGAGCCTCTTCGGTGTGAGATTAGTAACTGTACTGCGAAGCCGCGGAGGGGTTAGGATGAGAGGTAG 

ACAGGGTCGCAGCCCAGGTGCGAGAAGGACTGCGAAGGACTGTTCTTCGACCGCGCACCTGCAATTGCGCGCATGGATAGAATAGA 

GCGTCGCCCTCGAGGGGGACTCGACCAGGGCTGGTGGTGGCGCCCGACGGGACTGGCTGGGCATTTGCAGATGGCGCGCAGTCCAG 

GCCGCCGCCGATGTGTTCATCCCGTTnTGTCAGTATCGATCGGATCTTTCGGGCGTGGGTATAAAAGCGCGCCGCCCGCCGTCTCCCT 

CTTTCTCCAGCACTCCCATCCAGAGCACTTCCCTCTCCCATCGCATCCCATCACACAATAATGCCCATCAC 

Fisure 7 : Nucleotide sequence of the vector pEGT, containing 
the gpd gene promoter (4480-5.112), a phleomycin resistance marker 
(507-1822) and the sc3 gene terminater (71-507). 



uuukli nu: uouo-no/ 
APPLNNO.: 10/586,348 



y to Notification of Corrected Papers: September 19, 2007 
REPLACEMENT SHEET 



AGCTTCTCCGGCCCCGAATCGAACG 
CCTGTACAGCTTCGCTGAGTTGAAA^ 

AGTGTTCACTAACTTAACGCCGGGTATTCAGGGCAGCTTCTC 

GGGAGGGGTGCGTTTGGTACGTCTTTACGTCTGGCrATGTTGTATTGACCAGCGTCTGCAGAAGATGGGCACGACGATGC 

GCCAGTGTCGTCGGATGTCCACTGTTGAGGCCATCCTTTTGCTAGACAGACGGAAGAGCTTTGGAGGTGCGATTCCTCT^ 

AGGGGCTTAGATGGAGAGTGACACGTCTGAGCTCCCCAACACGCCTTCGCCGAGGGTGCGTCTCCGCGGACATTCACCTCAGTTCATTG 

T^CTGACCTGCCTAATTGTATAGACCGGCCAACAACCTTGCTGACGCCCATCATAACAGTGCCCTGCACAGAGCCTTCCCACTCAGTCGG 

CGCCTCCCTCAATCAATCCCACTAACTCGCCGGCTCTGCCCCTTCGCCGCTCGACACGTCGCTTGGAAGAGCCCGGGCACGGGCGTCCGC 

TCCCCCCTTCCCTCCGCGTCGTCATGCACGCAGCGTTAATGTTGCTGCAGGCGAGCCGTAAGTATATTCAAAGGCGTAGCGAATGAATAG 

CAGGCGCGCGGGGACCTGGCACGCGCGGCATGAACATGCAGACTTGGGTGACGATAACTTGAACTCAGACGCGGCGAATGAATATCCA 

AACGCGCGGGAAGAAAATAATTTACGGGAGCCTCCCCAGGTATAAAAGCCCCTC 

TCAACTACCCAGCCCTTCCTTCCTTCGCTATCCTTCTTT^ 

GGGCCCGGTACCGGGGCCGCCTTAAGACGCGTGGATCCGCAGGTGAACGCGCCTATCGGTGGGATATTCGGGCGACGGGAGCCTCGGC 
AATCTGAGCCTCGTTACTGCCTAGCAAATTCGGAATCCC 

GTGTTGACTCATTCCCTCGATAATGAACATTGTTGTTGTTGTTTGTTCTCTATCCGCTCAGTCACGCGACCCCACAC 

TTCGCCACGCAACAACCGCATGACGACATGGCGAACCTAAGTAAAGGCTGAGTCGTGGACTAAAGCACTC CACTT TACGGCGAGGATGC 

CAGTCTACGTCATGAATGAAGCCTCAGGTCCCGAAGTAAGGGGGTACAAAAGGAGGGTGAAAGGTGGACGTTTTCTTACCATC 

CCTCCCAGACCACCATGCCGGGAATTCCCAGCTTGCTCAAAAAGGTTCTGCCCGTACGCCCGCGAAATTCCTTCGAGGTGG 

CATACATGCACGACTTCAAAACATCCATTCTATCATTTTGGGATCGTACAATTATTAGACATGTTGTACAACGTTA 

TTACTCTCCGGCCCAGTCTATGTAGAGGTAAAGTACAAGCGTCC^^ 

AGCGCGCCGTCCTGCTTCGCCGCGTAGACGAGCAGGTCGCAGACACGGCGGGAGTAGCCCCACTCGTTGTCGTACCAGGCAATGAGCTT 

CACGAAGCTCTTGCTGATCGCGATGCCGGGGATCGATCCACGCGTCTTAAGGCGGCCGCGGTACCCCCTCGGACCCGTCGGGCCGCGTC 

GGACCGGCGGTGTTGGTCGGCGTCGGTCAGTCCTGCTCCTCGGCCACGAAGTGCACGCAGTTGCCGGCCGGGTCGCGCAGGGCGAACTC 

CCGCCCCCACGGCTGCTCGCCGATCTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTGGACACGACCTCCGACCACTCGGCGT 

ACAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCCTGGACCGCGCTGATGAACAGGGTCACG 

TCGTCCCGGACCACACCGGCGAAGTCGTCCTCCACGAAGTCCCGGGAGAACCCGAGCCGGTCGGTCCAGAACTCGACCGCTCCGGCGAC 

GTCGCGCGCGGTGAGCACCGGAACGGCACTGGTCAACTTGGCCATGCATGGTGATGGGCATTATGTGTGATGGGATGCGATGGGAGAG 

GGAAGTGCTCTGGATGGGAGTGCTGGAGAAAGAGGGAGACGGCGGGCGGCGCGCCTTTTATACCCACGCCCGAAAGATCCGATCGATA 

CTGACAAAACGGGATGAACACATCGGCGGCGGCCTGGACTGCGCGCCATCTGCAAATGCCCAGCCAGTCCCGTCGGGCGCCACCACCA 

GCCCTGGTCGAGTCCCCCTCGAGGGCGACGCTCTATTCTATCGATGCGCGCAATTGCAGGTGCGCGGTCGAAGAACAGTCCTTCGCAGT 

CCTTCTCGCACCTGGGCTGCGACCCTGTCTACCTCTCATCCTAACCCCTCCGCGGCnTCGCAGTACAGTTACTAATCTCACACCGAAGAG 

GCTCTCGCGCCACCCTCCGATCCCGAGCACGTTCCTTAC^ 

GAATTCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAA 

TAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAA 

GCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGG^^ 

GGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAAC 
ATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTC 

ATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTG 

CGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTA 

GGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTA 

ACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTA 

GGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGG 

ACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTC^ 

CGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCITTTCrr^ 

GGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCT^ 

TTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACC 

GTGTAGATAACTACGATACGGGAGGGCTTACGATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTGCAGATTT 
ATC^GCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTT^^ 

GGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGGAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCAC 

GTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAG™ 

CTCCGATCGTTGTGAGAAGTAAGTTGGCCGCAGTGTTATC 

AAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTT 

ACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCITC^ 

CGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATC 

AAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCC^ 
AGCATTTATCAGGGTTATTGTCTCATGAGCGGAT^^ 

CGA>U^GTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAA 

GCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGAC 
AAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCAC 
CATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGA 
AGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGT 
TTTCCCAGTCA'CGACGTTGTAAAACGACGGCCAGTGCCA 



Figure 8 : 
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CATGGGATATCGGATGCCTGCAGAGCTCTAGAGTC 

CTATCGGTGGGATATTCGGGCGACGGGAGCCTCGGCAATCTGAGCCTCGTTACTGCCTAGCAAATTCGGAATCCCTTCGATGTCATAGGGT 
CGCGGACAAGTGATCGTCTTGCTACATACTCCAAGGTGTTO^ 

TCAGTCACGCGACCCCACACGTGCATGGTTGAACTTCGCCACGCAACAACCGCATGACGACATGGCGAACCTAAGTAAA.GGCTGAGTCGT 
GGACTAAAGCACTCCACTTTACGGCGAGGATGCCAGTCTACGTCAT^ 

GTGAAAGGTGGACGTTTTCTTACCATCCTTCCACCTCCCAGACCACCATGCCGGGAATTCCCAGCTTGCTC 

CCCGCGAAATTCCTTCGAGGTGGCCCCTATCGCATACATGCACGACTTCAAAACATCCATTCTATCATTTTGGGATCGT^ 

CATGTTGTACAACGTTACATTCCTTTCTTCTTTTACT^ 

AGAGCGCGCCGTCTTGCTTCGCCGCTTAGAGCGCGCCGTCCTGCTrCGCCGCGTAGACGAGCAGGTCGCAGACACGGCGGGAGTAGCCCC 
ACTCGTTGTCGTACCAGGCAATGAGCTTCACGAAGCTCTTC^ 

ACCCCCTCGGACCCGTCGGGCCGCGTCGGACCGGCGGTGTTGGTCGGCGTCGGTCAGTCCTGCTCCTCGGCCACGAAGTGCACGCAGTTG 

CCGGCCGGGTCGCGCAGGGCGAACTCCCGCCCCCACGGCTGCTCGCCGATCTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTG 

GACACGACCTCCGACCACTCGGCGTACAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCCTGG 

ACCGCGCTGATGAACAGGGTCACGTCGTCCCGGACCACACCGGCGAAGTCGTCCTCCACGAAGTCCCGGGAGAACCCGAGCCGGTCGGTC 

CAGAACTCGACCGCTCCGGCGACGTCGCGCGCGGTGAGCACCGGAACGGCACTGGTCAACTTGGCCATGCATGGTGATGGGCATTATGTG 

TGATGGGATGCGATGGGAGAGGGAAGTGCTCTGGATGGGAGTGCTGGAGAAAGAGGGAGACGGCGGGCGGCGCGCCTTTTATACCCACG 

CCCGAAAGATCCGATCGATACTGACAAAACGGGATGAACACATCGGCGGCGGCCTGGACTGCGCGCCATCTGCAAATGCCCAGCCAGTC 

CCGTCGGGCGCCACCACCAGCCCTGGTCGAGTCCCCCTCGAGGGCGACGCTCTATTCTATCCATGCGCGCAATTGCAGGTGCGCGGTCGA 

AGAACAGTCCTTCGCAGTCCTTCTCGCACCTGGGCTGGGACCCTGTCTACCTCTCATCCTAACCCCTCCGCGGCTTCGCAGTACAGTTACTA 

ATCTCACACCGAAGAGGCTCTCGCGCCACCCTCCGATCCCGAGGACGTTCCTTACATGCCACAGCGTCAGAATTGAACACAATGCACGTC 

ARATCAGATCCCCGGGAATTCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTC^ 

GGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAAC^ 

AACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTC 

ACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTAT CCACAG AATCAGGGGATAACG 
CAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGT^^ 
CCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACT^ 
CTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTC 

CACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTT 
ATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAG 
GTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTAT TTGGTAT CTGCGCTCTGCTGAAG 

CCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGAT^^ 

TTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTITGATCTTTTCTACGGGGTCT 

TmGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAA 

AACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCG 

TCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATT 

TATCAGCAATAAACGAGCCAGCCGGAAGGGCCGAGCGGAGAAGTGGTCCTGCA^ 

GGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTT 

TATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTC 
CCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTC 

GATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTO 

GGATAATACCGCGCCACATAGCAGAACTITAAAAGTG^ 

GTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTC^ 

GGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTm 

TATCAGGGTrATTGTCTCATGAGCGGATACATATTTGAATGTATTrAGAAAAATAAACAAATA^ 

TGCGACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATC 

TGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCA 

GGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTG 

TGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCGATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGT 

GCGGGCCTCITCGCTATTACGCGAGCTGGCGAAAGGGGGATGTGCTGCA^ 

ACGTTGTAAAACGACGGCCAGTGCC^ 

GGGCAGCGACGTATCTTGATCCATCATTGACTCACCGGCATCGGCGTCAACACCAAAGCAAGCTCGTCCCACCCATAGGCGTGCACCGGC 
CGGCGTGCGCCATTGAGGTACATGAGCGGGGCGAAAGTCCGCCATTGGTAGCCCTGTCGTGGACGCGCGGCGATGAAACGTTTCCCACCA 
TTGGGAAGAAACGTCTGCGGCCCATCATCCCTTCACCGGATGACAAGGCGGCGTCGCGCCTTTGCCGCAGAGGCCGGCGGGCGACATGCA 



Figure 9 : Nucleotide sequence of the vector pELE, containing the 
laccase gene (promoter 4457-6983) , aphleomycin 
resistance marker (507-1822) and the sc3 gene terminater 
(71-507) (continuation of the sequence on the following 
page). 
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CA.GCGAAGGTCCGTTGCGGATGGGAAGCAGGCAATCAGTGGGTGTCCTACGCCGCCACGATGGTCGGGGAGCGTAGGCGCCCTCCCA 

TAAGGCGGCAAGCATCATGATGCTCTCCGATTCGGGAAGCCTGGTGCGATGCTGGAGAGACTCTCTCCGAGAGACCAGTGTGCGCAAC 

GTTCCTGGCCTGGAAGACTTTAAAGTGAGTGTAGAAGGGCGAGCAGAGGACGATCATCGGATTGCAGGAACCATCGGCATCCTCAGC 

CTGGGAAGGATGGCTCTTGGTAGACATTCGCGGAAGGTGTCCT^ 

CCTCGTCGGTGGTACGCATGGCAGGATTGAGCATTACGGTATGCCTCCCAT^ 

q^XAGAGCGGCACGCTCTCAAGGCCTAGGCTATTCACACCTCCTTCGCAACATCCCTATTCACGGTGTCT 

GGGATCACATGAAGTGCAGCATACTGTTCGGCGGTCTCGCAGTACAGACGCTAGTACGGGAAGTCGACATCCAAGCGTTCAGTCACCA 

CATGGCAAAAAAGCTGCACCATACTCTTTATGGTGAGTTGTTCGTGAGTGGTATACAGTCATTCATGAGGGAATGCCC 

GTGTGGCGGCCGCAATATTCATCGCCTGG^^ 

ACAGCGTTGACTGTGAATCCCTGGTGTGTGTTGGGCCGAACAGGTACGT^ 

CGAGCGGCACAGGCAGGCATCGCGCAACAGATCCCAGCCATCCGGCCTCTGACATTCGGGATACCTGAAGCCCTTCAGGTACGGAGC 
GAAGAGGTGGGCTCTCTGCAGCGATTGGCGGACGGATAGCTGTATTTCCTCTCTCACCATTGGGAAGATGTGAAAGGCTCCATCATAT 
AGCGGCTCAACTCTACCTCGAATGTCCAAACACGGCGGGAATACTTATTTATGTGGACAAGGCCGAGCTATGATAGCTTGCTC 
GTTGGTAAGTCCCGCAATCTGCGGTTCAGGCAACAGTCTCGGAAAAAT^ 

TGCGCACACACGGAGGCTTTAGGAGATGAAGCGCCCGTGAGCGGTAAGGGAGTTGGTTCACCGCCGCCCCGACCGACTCTCTCTCTTT 
CCCAGCATCATGTCTCGGCGCAAACTTTACCCTCTATTGACC^^ 

GCAATCCAGACCCTTAGCCGGTTCGTTACTCATCGTTATCCCTGCCGCC^TCGTAGTGGAGTCAGeCTGGCCAGTGCGTAGTCCCGTCT 

CTCTTGCTGCACTAGAGAAGCCCCATGAGACAGCGTTTTTTGCITTATTrCTGCTC 

CACGCCCAGAGGTATTGGGCTCGTCAGATTCCCAGTTTTTC^ 

ATAGCCCTTCATAGCCCGCTATGAGAGTCGCAAAAGGCTTGTC 

CGACAGCCGCCTTTCAGGGCAAGATAGATCCTCCCATCATCCCCT^^ 

CTCCGGGACGCGCAAATGCTGTTCGACGGAACGTAATCCTCTTCG 

CGGCCGCTCATCAGGACCAGACCAGTCTCAATGTCTGGTACCGGCACAATGGTGACACTGCGGCAACTGAGTAGGTCTGGTCACTCTG 
GTGCACCGTCGCTTACGCTGACCTTCGGGATACTGTCCTGCAGACATCTGGAGCGCCTGTCTTTCCCCTAGTATAAATGATGTCTGTCC 
GCAGGTCCTTGAAGACCGCTCGAGTCCCACTTGAGTTTTAGGTAGGACCTGTTCCTCCACAACCCCTCTTTC 



Figure 9 : Nucleotide sequence of the vector pELP (continuation), 
containing the laccase gene (prom oter445 7-6983 ), a 
phleomycin resistance marker (507-1822) and the sc3 

gene ternminater (71-507). 
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Figure 10 : Results of production of the transformants 
having the most significant activities. The culture was 
carried out with or without (control) ethanol 
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Figure 11 : Monitoring of the laccase activities of the 
transformants GPD 14 and 12.7 as a function of time 

with or (control) without ethanol 
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TGGGGAGATGGTT. CT ATATAT CAAAATG ATCTT CTGTC CTGAGCTTTCCTCGT CCTTGTTTTCGTCTT GTCAGTGCCGCGACATGCTTTTATT AAACC AT 100 

TGGCGAGCTGCCCGCGCC CAAGG AGATA GCATA ATCGC CTGAG AAACCTAGTC GT CTC ATGGC CGTGT AACCG TT CTT GCGACTTATTTTCGCACTTCTC 200 

TCAGAATATAAAGGCCTATTGTG ATACG GTTCATCTAACCCCAGCGTC CCCTC CGA AAGATGGGCTGC CTCTC ACT CT TCGCATTCCT TACTG CTTTAAA 300 

MGCLSiFAFLTALN 14 

CTCAGTTCATGCCGCTGT GGGTCCCGTT ACGGA CTT AACACTG ATCGT AGATA CTGTC GCCC C CGACG GTGCT GCTTT CGCGC GGGAA GGTGAGA CTTTG 400 

SVHAAVGPVTDLTLIVDTVAPDGAAFARE 43 

CGACTGTAAATGCCGGATTTGAGTTTCTAATTATAATCTTC CAG CCATTGTCGTCC^ SOD 

AIVV7QEEPNSVIGPVIV 60 

TAGCTACG AGTCTTCCTC CTTCATTT AG CTCAT CACCA AGTGAT ATGATATTA ATTAAGGTCAAAAGG GGGACAACTT TCGGC TCAAT GTT AT CAACA AT 60 0 

G QKGDNFRLNVIttN 14 

TTGGATTCTCCGAACATGCGCCAATCTACTTCC ATTCATTGGC ATGGCATCTT C CAAG GAA AC GGT AC GTGGTATATC GGATAATCTATCTGT ATCCATT 70 0 

' L DSPNMRQSTSXRWHGTP QGN 95 

G AC TCGAAT ATAG GTCAG AATT G GGCTG GTGCG TT GGC CTT CCT GA AG CCTGCT CGAAT TT AT CTTCCTGAAT TTTTAGATGG C GCCG C ATTC GTT AA CC 80 0 

G Q N "W A D G A A F V N 107 

P GGT AAGG AGATGTTCCT GCCTT CGTTT CCCCAGAACT AATTATCCTAGTGCC CCATT GCCCC CGGAG GGGACTCGTT CTTGT ACG AC TTT AC C GAAC CT 900 

q CPIAPGGDSFLYDFT -EP 125 

TTCCAGACTGGCACATTTTGGTATCATTCCCATTTATCAACTCAATACTGCGATGGA 1000 

FQTGTFWYHSHI,STQyCOGLRGAFV 150 

CCGCTTTC TT CT C ACTTATCTAG AT CT AC GAT CCGCTC GACCC TTAC C GGTT G CT CT A CGAT GT CG AC GACGA GT C GA CT GTG ATTAC T CT GG CGG AC TG 1100 

1YDP1»DPYRL Xi Y D V D D E S T V ITLADW 17 6 

GTACCACAGCTATGCGGAGGACATTCTAATCGC GTAGGAGATTTTCCC AAGAT GTCTCCTCTGCCTCT CTGAAATCCATGAACTAGT GCAGGC GACACTA 1200 

Y H S Y A E D I "L I A ~~ "~ A G D T 191 

TCCTCATCAAT GGTCACGGAAGATTCGC CGGAG C CGGC GGAAC GGCA AC AGAACTAT CTGTC ATT ACT GTTGAGCATG GAA AGCG GTAGGCA TTCTCC CT 1300 

ILINGHGRFAGAG GTATEXjSVXTV EHGKR " * ' 220 

CGG CTTTG TAGAT GTGTCTAATT TGTG ATAGCT ACCG ATT GCGATTTG CCAAT AT CGCTTGTG ACCCT TGGTT T GC CGTGAAA ATCG AT AGCC ATACG AA 1400 

Y R L R F A N XACDPWFAVK I DSH .TN 24 3 

CCTTCGCGTTATC GAAGCTGACGGTATT ACTACT GTGC CTG TC ACGGT GGACTCCTTC AATGT AGGCTTACCCTTAGC ACTTT CCCACTCTGGATCCT CT 1500 

LRVXEADGXTT. 254 

TAT GACTT CCC AA GATCT TTGT G GGCCAACGAT AT AGT GT C AT CCTCC ATGCC AACCAGCCTGTTGGAAACT A CTGT_AAGCTGCCTAA AT GTT GCATG AC 1600 

X FVGQRY SVILHANQPVGNY 274 

TGTCCATGATTCT AACCC CGCCAGGGATTCGGG CCGCT CCGAACGGCGTGAGC A. ATTT C GC GG GTGGG ATCG ACT C GG CTATT CTCCGTTATGTTGGCGC 17 Q 0 
W IRAAPNGVS NFAGGID3AX LRYVGA 300 

CCC AGAAG AAGAG CCC AACACTAGTGAG GAT ACT CC AT CCGAC ACACT TCAAG AGCAG GAT CT T CAC C CGCTG ATCCT ACCCGGCGCGCCAGGCATCC AC 1800 

PEEEPNT SEDTPSDTLQE QDLHPLXLPGAPG IH 333 

TCC CGTGG GGCCG CCGAC GTTGT CC ACACCGTATCAAT GGAGTTTGTG AGTGT GGCGA CTTTT CTGGC CCCCTTTATT AAT AT AATCT GGTT AGGATG GC 1900 



S RGAADV VHTVSME F 



348 



GCAAACTT CCAAT TCCTCCTG GAT GGCGTGGCCTTCCAGCCGT GCGT C ATCT C TTTGA AAGAATTT AT CTAGC TGACGATTTT GAAAT GT AGC CCGAC CA 2000 

LTILKCSPT 357 

TGC CCGTCCTTCT GCAAA TATT ATCGGG AGCGC AGACT GCT AATACCCTTCTCCGGGC GGGAT CCTTT ATCCAAGCGT CGCAC AATGACATCGTGGAGCT 2100 
MPVLLQXIiSGAQT ANTTjX« OPAGSFIQAS H N O I V S I> 391 
C AATTTCC C AGCT GTCAA CGTAGCCGCT GTCGG TGGAC C GTGCGTC CC ATCTTT CCTT GCCAG CTTGA AATTT ACGCT CTTTT AGACATCCAATC CAT CT' 2200 
NFPAVNVAAVGGP H P 1 H L 409 

G^G AGCGC HGCGGGACCTTTGGCTTATGGCATATGACT TATTATTAGC CATGG CC AT G C ATT C GACGTTATACGCT CT GCTGG AACGAACTCC GATAACT 2300 

: HGHAFDVIRSAGTNSDN 426 

GGT TCAA* r CCGGT ATTTT CATT C GACTT CCAT A AG ATG ACGAT GGCTC ACT AT GGTTTTTACC CAGCC T CGCA G AGAT GTCGT ATCCACCGGT ACCGATC 2400 

R F u p PRRDVVS TGTD 441 

CTAATGACAATGT GTACGTGTTTCGCTATTGATTGTCCGTTTTGATTTGACTGTTGGACyiGCA CCATT CGCTTCCGGG CCGAC AACCC GTACGTA AACTG 2500 

p N D N ■ V TXRFRADNP 455 

CTG AATC CTCCT TCTCTTTGGTTCTCATAATCTCAT C AG AGGTCCAT GGTTC GTTCA CTGCC ACATT GACTG GCACCTTGAA CTCGGCTTTGCTTTG GT 2 600 

GPWF XiHCHXDWHXiiE LGFALV 475 

GAT TGCAG AAGCGCCTAGCGAAT GGGAC AGCGACATTAACCCT CCT GGTGCGC T GCCT GTGAACCTTTTCTCC CT AC A CTT GC T AAGATC GCT CTAGC TG 27 00 
IAEAPSEWDSDINPP A 4 91 

CGT GGGAT GACCT ATGCCCT ACG TTCGCTTGGCTTCT CTTTT A CTATT TCAAG TTTCCTCACATTCT C AACTTCACAG ATATG ATGCCCTGCCGCCTGAG 2800 
AWD DLC PTFAWLL FYYFK FPHIX*NFT DM M PCRLS 525 
CAG CAGTAATCGAGTT AAGAACCTCAAC GTTGA CT AAG G AAAA AGCAA AGCAG AAT AT G A AAC T CTCATTT AT CTTT A T ATCG ACACATTC ACT ATT'C AA 2 900 
SSNRVKNX.NVD. 536 
CCT ACGGATTTTC CCT CG CACCT GAATT TC GGT G CT AG AT C CC CATCC TTGGT GGAGT AGGAA AGAAATTTCT TGTAT A AAAC CCATG GGTT CTTCT A CC 3000 

AATAmTACATAACGTCCGTGC^GTTAGTTAATTCGT 3037 



Gene of the laccase of Halocyphina villosa 



Figure 12 



